This paper reports on theoretical calculations and fabrication by molecular beam epitaxy of wide-gap IIVI heterostructures emitting in the true yellow range (560600 nm) at room temperature. The active region of the structures comprises CdSe quantum dot active layer embedded into a strained Zn1−xCdxSe (x = 0.2−0.5) quantum well surrounded by a Zn(S,Se)/ZnSe superlattice. Calculations of the CdSe/(Zn,Cd)Se/Zn(S,Se) quantum dot quantum well luminescence wavelength performed using the envelope-function approximation predict rather narrow range of the total Zn1−xCdxSe quantum well thicknesses (d ≈ 2−4 nm) reducing eciently the emission wavelength, while the variation of x (0.20.5) has much stronger eect. The calculations are in a reasonable agreement with the experimental data obtained on a series of test heterostructures. The maximum experimentally achieved emission wavelength at 300 K is as high as 600 nm, while the intense room temperature photoluminescence has been observed up to λ = 590 nm only. To keep the structure pseudomorphic to GaAs as a whole the tensile-strained surrounding ZnS0.17Se0.83/ZnSe superlattice were introduced to compensate the compressive stress induced by the Zn1−xCdxSe quantum well. The graded-index waveguide laser heterostructure with a CdSe/Zn0.65Cd0.35Se/Zn(S,Se) quantum dotquantum well active region emitting at λ = 576 nm (T = 300 K) with the 77 to 300 K intensity ratio of 2.5 has been demonstrated.
wavelength at 300 K is as high as 600 nm, while the intense room temperature photoluminescence has been observed up to λ = 590 nm only. To keep the structure pseudomorphic to GaAs as a whole the tensile-strained surrounding ZnS0.17Se0.83/ZnSe superlattice were introduced to compensate the compressive stress induced by the Zn1−xCdxSe quantum well. The graded-index waveguide laser heterostructure with a CdSe/Zn0.65Cd0.35Se/Zn(S,Se) quantum dotquantum well active region emitting at λ = 576 nm (T = 300 K) with the 77 to 300 K intensity ratio of 2.5 has been demonstrated. [3] . However, the latter demonstrated reduced luminescence eciency and output power (90 mW) in comparison with the green prototype (165 mW) due to partial plastic stress relaxation in the CdSe QD plane when its thickness exceeds the critical one (≈ 3 ML [4] ).
An alternative way we proposed several years ago is to embed CdSe QDs into a strained Zn 1−x Cd x Se QW, which resulted in the emission wavelength of 565 nm [5] . The PL spectroscopy at low (77 K) and room (RT)
temperatures was used for the optical characterization of the heterostructures (Cube, Coherent Inc, λ exc = 404 nm). The density of the extended defects in laser heterostructure has been estimated by means of etched pit density (EPD) technique [8] .
Theoretical calculations
To determine luminescence wavelengths which can be achieved in CdSe QDs embedded in the Zn 1−x Cd x Se QW as well as to estimate the range of the structure parameters (x and t QW ) theoretical calculations were carried out, using one-dimensional envelope function approximation with materials parameters taken from [9] .
The following assumptions were employed: CdSe QDs were considered as a Zn 1−x Cd x Se QW of Gaussian prole with x = 0.85−0.95 at maximum (QW bottom) and the broadening parameter was chosen within 57 MLs in analogy with CdSe QDs in ZnSe matrix, studied accurately by using X-ray diraction [10] and transmission electron microscopy [11] . Zn 1−x Cd x Se/ZnSe band osets were determined based on a model-solid theory [12] , taking account of ≈ 40% elastic stress accommodation that occurs during CdSe QDs formation [13] . Results of the luminescence wavelength calculation at 300 K as a function of the surrounding ZnCdSe QW width (t QW )
for the QD broadening parameter of 5 and 7 ML are presented in Fig. 2 along with the experimentally obtained data (Table) . The calculated dependences predict rather narrow range of the Zn 1−x Cd x Se QW thickness suitable to obtain yellow emission (t QW = 2.5−4 nm).
The thicker Zn 1−x Cd x Se QW has been found to have no signicant eect on emission wavelength but increases strongly the total compressive stress in the QDQW system, whereas at t QW below 2.5 nm the emission wavelength steeply decreases regardless of the Cd content in the Zn 1−x Cd x Se QW. 
where f QW and t QW are the lattice mismatch to GaAs and the total width of Zn 1−x Cd x Se QW, f SL and t SL are the average lattice mismatch to GaAs and the total thickness of ZnS y Se 1−y /ZnSe SL. Grey region in Fig. 3 corresponds to the range of t SL where it exceeds the critical thicknesses (h crit ) of plastic relaxation for a certain f SL . This region was dened from a CohenSolal model for IIVI compounds [14] tted to the experimental point h crit = 150 nm of critical thickness for the ZnSe on GaAs (f ZnSe = 0.28%) [15] . This can be explained by a Cd segregation eect which is more ecient when the surrounding Zn 1−x Cd x Se QW contains more Cd, making the boundary between the QD and QW less pronounced. However this assumption needs in experimental verication using e.g. transmission electron microscopy measurements.
PL spectra of structure B at 300 and 77 K are presented in Fig. 4 , with the maximum achieved QD luminescence wavelengths being as long as 600 nm and 586 nm, respectively. However its RT peak intensity is still rather weak 400 times lower than that at the GIW laser heterostructure of optimal design [6] . The PL spectra at T = 77 and 300 K of the GIW laser heterostructure are presented in Fig. 5 . The QD PL peak at 2.152 eV (576 nm, 300 K) dominates strongly in the PL spectra and exceeds the SL peaks in intensity, which conrms the ecient carrier transport into the GIW SLs to the active region. The integral PL intensity of the QDQW peak at RT is only about 2.6 times lower than that at 77 K, indicating rather high internal quantum eciency of the structure even at low excitation power.
The density of the extended defects measured using EPD technique in this structure was as low as < 10 
